Transient ischemia induces regional myocardial glycogen synthase activation and glycogen synthesis in vivo.
Glycogen is consumed during ischemic preconditioning and synthesized during the subsequent period of ischemic tolerance. To better understand this sequence, we examined the effect of brief coronary artery occlusions on regional myocardial glycogen metabolism in intact, anesthetized rats. Sequential 2-min periods of left coronary artery occlusion reduced the glycogen concentration of the anterior left ventricle approximately 30% relative to the posterior region. During subsequent reperfusion, the activity of the physiologically active glycogen synthase I form of glycogen synthase increased threefold in the anterior region (0.58 +/- 0.11 vs. 0.18 +/- 0.08 mumol.g-1.min-1, P < 0.01), stimulating a similar regional increase in glycogen synthesis rate (0.24 +/- 0.04 vs. 0.08 +/- 0.03 mumol.g-1.min-1, P < 0.01). These events were preceded by a rise in regional glucose 6-phosphate concentration, which increased the activity of a myocardial glycogen synthase phosphatase. In diabetic rats glycogen synthase phosphatase activity was significantly lower, and postischemic glycogen synthase activation was significantly impaired. These data suggest the operation of a feedback loop in which transient ischemia leads to a glucose 6-phosphate-mediated increase in the activity of a phosphoprotein phosphatase active toward glycogen synthase. This suggests phospho-protein phosphatase activation may be a feature of the preconditioned myocardium.